


















The Texas Imported Fire Ant Research & Management Plan - 
Project Highlights for 1998 and Community-Wide Imported Fire Ant Management 

Projects at Mt. Pleasant, San Antonio, Austin, Houston and Dallas 

Bastiaan M. Drees, Charles L. Ban, Nathan Riggs, Lisa Lennon, Pam Traylor and Scott 
Russell 

Texas Agricultural Extension Service 
The Texas A&M University System 

College Station, Texas 

The red imported fire ant, Solenopsis invicta Buren, infests the eastern two-thirds 
of Texas, as well as all of the southeastern United States. In 1998, these ants were found 
in California. In Texas, they cause approximately $300 million in losses per year, 
including a $67 million annual loss in the cattle production system alone. Aside from 
medical consequences of fire ant stings (about 1 percent of the population is 
hypersensitive to stings), the ants disable electrical equipment and affect wildlife. The 
presence of the multiple queen form of the ant is thought to be increasing ant populations, 
thereby increasing the damage they do. 

There are more than 3 million households in DallasIFort Worth, Austin, Houston, 
and San Antonio. People in 85 percent of these households spend about $36 annually on 
fire ant control, medical costs and other damage caused by the ants - totaling $93 
million per year. 

Currently, fire ants are controlled largely by insecticides. Overuse and misuse of 
ant mound treatments, particularly with diazinon products, is blamed for contamination of 
surface runoff water in several Texas cities, including Fort Worth. 

In 1997, Texas A&M scientists and extension personnel teamed up with other 
Texas agencies and universities to create a statewide fire ant research and management 
plan to control, not eradicate, the pests. In the first year of the plan, much has been 
accomplished. Extension IPM agents have been placed in DallasIFort Worth, Austin, 
Houston, and San Antonio to educate the public at large about ways to manage fire ants 
and to work with neighborhoods to implement community-wide management programs to 
treat for fire ants at the same time. One community from each city has been selected as a 
pilot program to measure the effectiveness of community-wide management programs. In 
September 1998, the group created a state-proclaimed Fire Ant Awareness Week to 
educate the public about research progress being made and about another new approach 
- broadcasting non-toxic, slow-acting baits in the fall that will kill ants during the winter 
while people are indoors. To get this new approach across to the public, a 
communications campaign with the theme, "Tackle fire ants in the fall," was 
implemented. A news conference kicked off the campaign, which included a cartoon TV 
PSA and radio PSA that aired in all major media markets, billboards in the major cities, 
newspaper and cable TV ads, Web site, print and broadcast news releases, and packets for 
county agents that included fill-in-the-blank news releases and columns. 

As a result of the campaign, page accesses to the Web site increased from 2,000 a 
month to 100,000 a month and stores sold out of bait. One neighborhood's residents have 
coordinated fire ant management for the past three years and report that they don't have a 
fire ant problem any longer. Evaluation in terms of ant reduction in monitored areas will 
take place in 1999. 











Tennessee Mating Flight Study: Can the Biology of the Imported Fire Ant 
Be Used to Aid in Certification of Field Grown Nursery Stock? 

Anne-Marie Callcott and Homer Collins 
USDA, APHIS, PPQ, GPPS 

3505 25th Ave., Bldg. 16 
Gubort, MS 39501 

INTRODUCTION: 

Practical and cost-effective quarantine treatments for certification of field grownhalled and 

burlapped (B&B) nursery stock are not currently available. Growers wanting to ship their 

nursery stock outside the IFA quarantined area have several treatment options available, but 

none are user-friendly or practical. Treatment options that are currently listed in 7CFR 

$30 1.8 1 include the following: 

1. Total immersion (dipping) the root ball in a chlorpyrifos solution 

2. Twice daily irrigation of root balls for three consecutive days with a chlorpyrifos 
solution 

3. In-field treatments with a combination of bait plus granular chlorpyrifos 

Total immersion of the root balls in insecticidal solutions disrupts the root ball, is 

logistically unfeasible, and causes worker exposure problems. Other options such as twice 

daily irrigation of root balls with insecticidal solutions causes problems with run-off and is 

highly labor intensive. Research into development of practical and cost-effective treatments 

is a high priority with the American Nursery & Landscape Association, Tennessee 

Nurserymen's Association, and the Southern Nurserymen's Association. 

Since imported fire ant (IFA) mating flights occur year-round in most of the infested area, 

we have historically relied entirely upon contact action insecticides to certifjl movement of 

nursery stock outside the quarantine area. However, it seems likely that as the IFA extends 

its range to more northerly areas, differences in the biology of the ant may begin to occur. 
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Nearfield acoustic communication by ants 
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Abstract 

An analysis is presented of acoustic communication by ants, including a study of 

the black fire ant Solenopsis richteri. Generally, ants' stridulatory sounds are 

barely audible, but they pervade ant communities and appear to vary with the 

situation. Since ants are deaf to airborne sound on a human scale, it has been 

inferred that they communicate using vibrations through the soil substrate. 

However, from the structure of an ant's body and other evidence, the substrate- 

transmission theory appears unlikely. A more likely explanation is that ants 

employ neaxfield airborne sound. The acoustic receptors are believed to be 

concentrations of trichoid sensilla on the two antennae. By using differences in 

sound displacement between the apical segments of the antennae, ants can receive 

signals in the nearfield and yet be deaf to sound from the farfield. Also, 

differences in displacement can determine the distance to a source in the 

nearfield. Acoustic communication by ants has apparently evolved to take 

advantage of nearfield sound. Additionally, we have found that the tracheal air 

sacs of S. richteri expand to fill the anterior of the gaster. However further 

research is needed to determine if this is used to amplify the stridulatory signals. 



Ants Have an Acoustic World of Their Own 
by Robert Hickling, NCPA, University of Mississippi 

It is well known that ants do not respond to sound on a human scale. You can shout at an ant 

and it doesn't seem to notice. Yet many ant species communicate by means of squeaking sounds 

from a stndulatory organ on the ant's body, consisting of a washboard-like set of ridges and a scraper. 

The squeaking sounds are usually very faint but they pervade ant colonies. The amplified sound of a 

colony of black fire ants (Solenopsis richteri), disturbed by a microphone probe pushed into their 

mound, is given in the attached recording. The sounds can also be heard on the web at 

www.olemiss.edu/'hickling/. Sounds from individual ants can be heard distinctly and there are a 

number of different signals. The sounds are in the audible frequency range around 1kHz. Because 

ants appear to be deaf to airborne sound on a human scale, myrmecologists have inferred that they 

transmit stridulation signals through the soil, or other solid substrate. However, for a number of 

reasons, this mode of transmission is highly unlikely. A more likely explanation is that ants 

communicate with each other through the air using nearfield sound. The nearfield is an acoustic 

transition zone surrounding a small source, the size of an ant, in which the characteristics of the sound 

change abruptly before it can propagate fully in the farfield. Usually an ant is a few millimeters in 

size and the surrounding nearfield is roughly 200 mm in diameter, which is large enough to contain a 

number of ants. As with other insects, ants are believed to "hear" airborne sound with their antennae, 

using hair-like sensors at the tips. By sensing the relative difference in sound displacement between 

the tips of the antennae, an ant can detect a stridulation signal in the nearfield, where displacement 

changes rapidly with distance, but can not detect sound in the farfield, where displacement changes 

more gradually. This explains how ants can detect sound from other ants while, at the same time, 

being unaware of sound on a human scale. This is fortunate for ants because they would otherwise be 

overwhelmed by background noise, both natural and man-made. As an added bonus, sensing relative 

displacement between the tips of the antennae provides a means of determining the distance to a 

sound source, as well as its direction. With human hearing it is possible to determine the direction 

but not the distance to a source, because the source strength is not known. Humans generally locate a 

sound source using a combination of hearing and vision. For ants, the relative difference in 

displacement is independent of source strength and can be used to determine distance directly. Since 

ants appear to be almost blind, the ability to locate a source purely by means of sound, would 

obviously be useful. 
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There are two major reasons to model red imported fire ant (Solenopsis invicta) 
populations. The first is its economic importance (e.g., estimated total losses for nine 
heavily infested southern states are about $2.77 billion annually [Thompson et al. 19951). 
The second is a technical one: fire ant biology and ecology are comparatively well known 
(Wojcik and Porter 1997). Consequently fire ants are a good target for using ecological 
mechanisms to explain their geographic distribution. The current fire ant distribution is 
shown in Figure 1 and can be found on the WWW (http://www.aphis.usda.gov/oa/antmap.html). 

Three attempts to model this biogeographical problem are reported in the literature. 
A statistical-based work by Pirnm and Bartell (1980) used three monthly mean climatic 
variables (rainfall and number of cold and hot days) in a one-degree latitude x longitude 
spatial resolution. The authors calculated fire ant propagation rate and applied it to the 
situation in Texas. A comparison with actual expansion rates over the years showed that 
the rates were seriously overestimated (see Stoker et al. 1994 for the map of 1993 
distribution in Texas). 

Stoker et al. (1994) developed a mechanistic model to find a 'reproductive' border 
that is a point in space where a queen during its life produces exactly one queen surviving 
to maturity. This mechanistic model describes the joint dynamics of population of 
colonies and operates using 7 ant developmental stages; it describes queen fecundity, 
detailed dependence of the developmental rates and mortality on air temperature, and 
mating flights. The temperature scenario was presented using daily temperatures normally 
distributed around monthly means. The model was applied to a transect in northern Texas 
and did not show a distribution limit that matched reality. Mating flights took place and 
colonies could grow everywhere. As a conclusion, authors suggested that their already 
complicated model should be complicated further. The central methodical deficiency of 
their approach is the application of a population-level model (with inter-colony 
competition) to a problem that likely needs a single colony model. 

The third work (Killion and Grant 1995) tried to find a 'growth' border that is a 
point in space where a fire ant colony ceases to grow. The temperature scenario used was 
similar to that taken by Stoker et al. (1994). The mechanistic model described single 
colony development and operated by 5 ant developmental stages. It gave a reasonable 
location for the fire ant geographical limit, but in very low resolution (three points along a 
Texas-Kansas-Wyoming transect and one location in Alabama). So, actually only one 
point on the fire ant range border was determined. 

From our point of view, the last two models were overly complicated and 
contained some features which prevented realistic results. Many details about colony 
growth are known with low accuracy, and their incorporation into some model does not 
improve model quality because it makes the model less stable with respect to parameter 
variations. As we see the problem, model development needs to rely not on the 

















Potential Red Imported Fire Ant Range Expansion - A GIs View 

Suzanne Wiley, Lynne C. Thompson, Michael D. Komkhin 
School of Forest Resources, University of Arkansas, Monticello, AR 71656 
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INTRODUCTION 

The advancing occupation of the Red Imported Fire Ant, Solenopsis invicla Buren, 
(RIFA) has caused much concern in southern and western areas of the United States. 
Because tremendous economic losses are at stake, it is imperative that we understand 
where and why future invasions may occur. Many attempts have been made to modei 
REA range expansion (Pimm and Bartell, 1980; Cokendolpher and Phillips, 1989; 
Stoker, et al., 1993; Killion and Grant, 1995; Korzukhin, et al., 1997; Weih and 
Thompson, 1997; Thompson, et al., 1998). Thompson, Korzukhin and Porter (1 999) 
have elaborated on their previous colony growth model and have predicted population 
range expansion from Virginia to Oregon. This paper uses Geographic Information 
Systems (GIS) software tools to visualize and spatially analyze the results of this model 
for 10 states. 

MATERIALS AND METHODS 

This GIs overview of RIFA range expansion was accomplished using Environmental 
Systems Research Institute, Inc. (ESRI) ArcView 3.1, along with the Spatial Analyst 
extension. Data layers were provided for Arkansas by the Spatial Analysis Laboratory at 
the School of Forest Resources, University of Arkansas, Monticello. Data layers for 
other states were obtained from the ArcUsa 1.2m database developed by ESRI and from 
the Conterminous US Land Cover Characteristics Data Set developed by the University 
of Nebraska, Lincoln. 

The principal data set for this GIs overview reflects predictions of the dynamic model of 
colony survival described by Thompson, et a1 (1999). The data set contains over 3500 
records. Each record reflects an estimate of total average life-time alate output of a 
colony for each weather station location. Colony growth rates were predicted based on 
certain life history parameters along with maximum and minimum soil temperatures. 
Total colony alate production was used to define three zones to estimate whether or not a 
population could be maintained. Production of 8300 or more alates will assure 
population survival. If alate production is between 8300 and 4500, the population may 
survive. If alate production is less than 4500, it is doubtful that the population will 
survive. Each recordiweather station is identified by latitude and longitude in degrees, 
minutes and seconds. Station locations were transformed to decimal degrees, imported 
into an ArcView project, and projected to Albers Equal-Area. State and county 
boundaries were overlaid on the alate data. State boundaries and the three zones of 



















Red imported fire ant distribution and mound size under 
different cropping systems 

Donald G. Manley 
Department of Entomology, Clemson University 

The red imported fire ant, Solenopsis invicta Buren, may build large mounds which can present a 
problem to growers. When farm machinery hits large mounds, considerable damage may result. 
Although it is known that soil type, cultivation, and vegetable cover influences both mound size and 
distribution, few specifics are known. It is the objective of this study to show what influences 
different cropping practices may have on fire ant distribution and mound size. A fourteen acre field 
on the Pee Dee Research and Education Center was split roughly down the middle. One half has 
been farmed using conventional cropping practices (varieties, row spacing, tillage, fertilizer, etc.), 
the other with more innovative practices (including narrow row spacing and minimum tillage). The 
entire field was planted in corn in the spring of 1998. After harvest, the corn was followed by 
soybeans. Shortly after soybean planting (June 1998), fire ant infestations in the field were 9 
moundslacre in the conventional side, and 5 moundslacre in the innovative side. After soybean 
harvest (October 1998), there were 18 moundslacre in the conventional side, and 44 moundslacre 
in the innovative side. All mounds were mapped on both occasions using GPS technology. 
Although these are just preliminary results, the data demonstrate that it may be wise to consider fire 
ant populations when making other farming decisions. These studies are continuing, and relative 
mound size in the two halves of the field will be determined prior to planting of the next crop. 



A CostfEMicacy Comparison of Individual Mound Treatments (IMT) 
and Broadcast Baits 

Charles L. Barr, Extension Program Specialist 
Bill Summerlin, Technician 

Bastiaan M. Drees, Fire Ant Project Coordinator 

Introduction 
There are two basic types of pesticide treatments used for the control of red imported 

fire ants (Solenopsis invicta Buren): individual mound treatments (IMT) and broadcast 
baits. There are literally dozens of IMT products available employing a variety of 
application methods. In recent months there has also been a dramatic increase in the 
number of conventionally-formulated broadcast bait products available, as well. Though 
most are labeled for use as IMT's, the distinguishing characteristic of these products is 
that they can be scattered over an area at very low rates without the need to locate and 
treat individual fire ant colonies. Conventionally-formulated baits consist of three 
components: a defatted corn cob grit granule, soy bean oil that acts as both camer and 
attractant and the active ingredient. These products are almost identical in appearance, 
application method and application rate, varying mainly in their speed of action and 
duration of control. 

The purpose of this test was to compare the cost and effectiveness of several 
individual mound treatment products, representing the major application methods, and 
the two major classes of conventionally-formulated broadcast baits, toxicants and insect 
growth regulators (IGR's). The test was designed to simulate homeowner-type 
applications on yard-sized plots to get a more accurate representation of the time and 
labor involved in application. 

Materials and methods 
The test was located in an ungrazed pasture in western Brazos Co., Texas. Soil in the 

pasture was a dark, heavy clay which resulted in large, grass-covered fire ant mounds of a 
height and density that made driving, and even walking, difficult. Vegetation consisted of 
unimproved sod and bunch grasses. Fire ants were believed to be of the polygyne 
(multiple-queen) type based on colony densities that averaged 150 mounds per acre. Prior 
to test initiation in October 1997, the area had endured four months of virtually no,rainfall 
with daytime highs above 95 OF. The first rains of fall began in late September, about two 
weeks before test initiation. Consequently, though fire ant mounds were physically large, 
the colonies were rather small in population and tended to occupy only a part of the 
mound structure. 

Test plots consisted of 0.25 acre squares (105 x 105 feet) with a central circular 
sampling area. Initial active mound counts were first taken in a circular sampling area 30 
feet in diameter using the minimal disturbance technique where mounds were disturbed 
with a pointed tool handle. If a sufficient number of ants rose to the surface in a defensive 
manner, the mound was considered active. Active mound numbers were then arrayed 











Landscape ecology of the red imported fire ant in a post oak savanna 
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And S. Bradleigh Vinson 
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Introduction 

Although the knowledge based on the ecology of the red imported fire ant is robust 

(Vinson 1997), the causes for change in the distribution and abundance of the insect in 

landscape mosaics are poorly understood. At a mesoscale (100 to 1,000,000 ha), the fire ant 

can be viewed from a metapopulation perspective (Doak and Mills 1994, Gilpin and Hanski 

199 1). Infestations represent a collection of populations. The populations are clustered in 

suitable habitat patches, whlch are dispersed throughout the landscape. The habitat patches 

are spatially separated by environmental conditions that do not support insect growth, 

survival, and reproduction. The habitat patches are linked through dispersal behavior of adult 

insects. An important research question, relevant to IPM of the fire ant, centers on how the 

spatial arrangement of habitat patches influences the distribution and abundance of the insect 

across complex landscape mosaics. This question is also of fundamental importance in 

landscape ecology and it has been examined in detail by Coulson et al. (1996) and (1999), 

Dunning et al. (1992), Azevedo et al. (1999), Pickett and Candenasso (1995), Pulliam et al. 

(1992), Saunders et al. (1993), Turner (1987) and (1989), Turner et al. (1993) and (1995), and 

Urban (1993). 

Our goals in this study are to examine how the fire ant perceives and responds to 

heterogeneity in mesoscale post oak savanna landscapes. Both the content and context of the 

spatial elements forming the landscapes are considered, as human-caused fragmentation and 

natural disturbances create mosaic patterns where the specific arrangements of components 

can enhance or inhibit the distribution and abundance of the fire ant (Lofgren and Vandemeer 
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Development of cell lines of the imported red fire ants 
for the mass production of parasites 

F.L. C8nsoli and S.B. Vinson 

Texas A&M University, Department of Entomology, Entomology Research Laboratory, 
College Station, TX 77843-2475. 

The imported red fire ants are a serious pest in United States and they are now distributed 

all over the Southern area. Many different approaches to control this pest are being under 

investigation, and the discovery of parasites infecting this ant is been promoted as one of 

the most promising biological approach to suppress the fire ants population in the US 

territory. Thelohania, a cell obligate parasite that infects different tissues of the fire ants, 

is one of the most important parasites under investigation. However, the practical use of 

this biological control agent is dependent of the development of mass rearing techniques. 

In vitro rearing systems where cells lines are used to produce this cell parasite would 

make its mass production economically feasible since the production on live hosts would 

be extremely expensive and labor intensive. We describe the basic studies to chemically 

characterize the hemolymph of the fire ants for the development of an artificial cell 

medium for the establishment of cell lines of the fire ants, as well as the use of available 

commercial media in our studies. Cells from all different tissues (fat body, ovaries, testis, 

venom gland and hemocytes) survived for a long time in all cell media tested, but cell 

growth was poorly achieved. However, it was possible to keep for 3-5 sub-cultures of 

cells from the fat body and ovaries and a prohemocyte-like cell in a medium based on the 

composition of the fire ant hemolymph. Research is ,still in progress to enhance the cell 

growth through the use of cell media supplements. 



The effects of removing red imported fue ants on the growth, 
foraging, and survival of northern bobwhite chicks on the 

Welder Wildlife Refuge of South Texas 

David A. Loney and R Scott Lutz 
University of Wisconsin-Madison 
Department of Wildlife Ecology 

Madison, Wisconsin 53706 

Introduction 
Red imported fire ants (RIFA) (Solenopsis invicta Buren) are an invasive non- 

indigenous species introduced into the United States that has had strong negative 
impacts on native ecosystems. RIFA are native to the Pantanal of Brazil, in the state of 
Mato Grosso. They also occur outside the Pantanal region, in the Brazilian states of 
Rondonia, Goias, Minas Gerias, and Sao Paulo, particularly in cerrado vegetation and 
disturbed areas (Fowler et al. 1990). They were accidentally introduced into the United 
States in the 1930's around Mobile, Alabama (Hung and Vinson 1978) and have 
expanded throughout the southern states. They arrived in Texas by 1953 and have 
spread south and west at a rate of approximately 50 km per year (Hung and Vinson 
1978). Imported fire ants are now present in the eastern two-thirds of the state. 

RIFA are in many ways typical of successful invading species (Ehrlich 1986). They 
prefer anthropogenically disturbed habitats (Tschinkel 1988), they tolerate a relatively wide 
range of climatic conditions, and they are opportunistic omnivores (Vinson and 
Greenberg 1986). They have a high reproductive capability that results in rapid colony 
growth (Porter 1988) and have the potential to produce thousands of reproductive 
individuals each year (Vinson and Greenberg 1986). Despite their high intrinsic rate of 
growth, -their numbers are apparently regulated by competitors in their native range 
(Fowler et al. 1990). In South America, RIFA populations are controlled by some 40 to 
50 species of predators, competitors, and pathogens (Porter at al. 1997). In the United 
States, only 2 or 3 natural enemies of RIFA have been found (Porter at al. 1997). As a 
result, RIFA are more abundant throughout their introduced range than within their 
native habitats. Mound densities are approximately 10 times greater in the southeastern 
U.S than in Brazil (Porter et al. 1997). 

In most of their native and much of their introduced range, RIFA occur in 
monogynous colonies where there is one fertile queen, and the colonies are highly 
territorial. In the southeastern U. S., monogyne RIFA mound densities are generally <I00 
mounds/ha, which is comparable to densities found in Brazil in severely disturbed cerrado, 
such as roadsides (Wojcik 1986). In some parts of their introduced range, RIFA occur in 
polygynous colonies, where multiple fertile queens are present in the nest mound and 
territoriality among colonies is reduced or absent. The polygynous form is more prevalent 
in Texas than in other areas of its introduced range (Porter et al. 1991). Polygyne colonies 
of RIFA can reach densities as high as 22000 mounds/ha (Porter et al. 1991). Polygyne 
RIFA recruit roughly twice as many workers to bait as the monogyne form (MacKay et al. 
1994). Mean worker mass in polygyne colonies is considerably less than for monogyne 
colonies (Goodisman and Ross 1996). Despite differences in worker size, polygyne RIFA 
population densities (number of f o r v n g  workers, total number of individuals, and total 
colony biomass) are approximately twice that of monogyne RIFA (Macom and Porter 

























The Effect of Red Imported Fire Ants on Gopherus polyphemus 
at Camp Shelby, MS: Some Preliminary Results 

Deborah M. E p n  ', Craig R. Allen 2, and Daniel P. Wojcik 

' Mississippi Natural Heritage Program, Mississippi Department of Wildlife, Fisheries 
and Parks, Camp Shelby Training Site, Camp Shelby, MS 39407, USA. 
* South Carolina Cooperative Fish and Wildlife Unit, Clemson University, Clemson, 
SC 29634, USA. 
3 U.S. Department of Agriculture, Agricultural Research Service, Center for Medical, 
Agricultural, and Veterinary Entomology, Gainemille, FL 32605, USA. 

Camp Shelby Training Site (CSTS) in southern Mississippi contains the largest 
rnetapopulation of gopher tortoises (Gopherus poljphemus) in the western portion of 
their range (Jennings and Fritts, 1983 ; Lohoefener and Lohmeier, 1984). The gopher 
tortoise is listed as a Threatened species by the United States Fish and Wildlife 
Service in Mississippi, Louisiana, and Alabama west of the Mobile and Tombigbee 
rivers. In addition to a federal listing, the State of Mississippi has designated the 
gopher tortoise as an endangered species. 

The gopher tortoise has been declining in numbers throughout much of its range 
(AtBenberg and Franz, 1982). Notable reasons for this decline include loss of 
habitat, lack of recruitment, and possibly disease. Earlier research suggests that 
mortality of young between egg laying and one year of age exceeds 94% (Alford, 
1980). Landers et al. (1 980) estimates that with such high mortality rates, the average 
adult female tortoise has a successful clutch once every 9-1 0 years. Depredation of 
both eggs and hatchlings results in a extremely low reproductive rate which may be a 
limiting factor to the recovery of the species. Predation on both eggs and hatchlings 
has been documented in other studies (Butler and Sowell, 1996; Casey and Cude, 
1978; Fitzpatrick and Woolfenden, 1978; Landers et al., 1980; Smith, 1995; Wilson, 
199 1) and predators of tortoise eggs and hatchlings include mammals, birds, reptiles, 
and insects. 

Throughout the southeastern U.S., red imported fire ants, Solenopsis invicta, have 
established themselves as aggressive exotics. Originally introduced in Mobile, 
Alabama around 1930 (Vinson and Sorenson, 1986), S. invicta are dominant 
throughout Mississippi, having replaced many other Formicidae (Mount, 198 1). The 
potential negative impact of S. invicta on native wildlife populations in the southeast 
is documented in Allen et al. (1 994). Many species of terrestrial oviparous 























Hood, W.M. , P.hI. Horton and J.\lr. McCreadie - EVALUATION OF THE 

IMPORTED FIRE ANT FOR CONTROL OF WAX MOTHS IN STORED COMB - The 

objective of this project was to assess the efficacy of the imported fire ant (FA), Solenopsis 

invictl~, in controlling wax moths. Gallericl sp., in stored comb. Field studies were conducted 

rom 1995 to 1997 in 4 South Carolina counties that varied in IFA population density. 

Supers of nine (dry) frames of undamaged drawn comb were stored by various arrangements 

on sites which ranged from 43 - 159 fire ant mounds per acre. All frames were placed in a 

freezer and held at 10'F (-12.2"C) for 12 hours to kill all life stages of wax moth prior to test. 

Each super was seeded with 3 wax moth larvae at field placement to ensure initial pest presence. 

Tests plots were established each year during the first week in .August with wax moth 

damage measurements made at 30-day intervals for 15-16 weeks. Wax moth damage was 

measured by placing a frame-size plexiglass grid (cm2) over each side of a test frame and 

counting all squares that contained damage. The total amount of damage per super of nine 

frames was the test variable. IFPI activity density (active ant mounds per acre) \\.as recorded at 

the beginning of each test by multipiying the number of mounds within a 60 foot radius of a plot 

center by a factor of 4.3. 

In 1996. wax moth damage was significantly greater (Pc.01) in counties with lower F A  

densities (Figure). In 1997 tests, significantly less (P<.01) wax moth damage occurred when five 

supers were stacked crisscrossed on a wooden pallet placed on the ground in areas containing 

120 F A  mounds per acre. Comparisons- were made with equipment stacked similarly with IFA 

excluded on the same site. IFA exclusion was made possible by stackins supers on a table that 

had legs sitting in no. 10 vegetable cans one-half filled with used motor oil. Other sites having 

less IFA density (43 and 86 mounds per acre) had greater (P>.OS) wax moth damage. 







Effects of Ingesting Red Imported Fire Ants on Yellowfin Shiners 

Quenton Fontenot 
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The red imported fire ant Solenopsis invicta has become established throughout 
the southeastern United States since being introduced to this country in the mid 
1930's. It is considered a nuisance and has been implicated in numerous fish 
kills. To determine if native fish feed on fire ants, and if consumption of fire ants 
has a negative impact on the fish, we conducted a number of experiments using 
yellowfin shiners Notropis lutipinnis. We established 22 replicate aquaria with 5 
small fish (36 k 5.9 mm; 0.4 k 0.27 g; mean + SD) and 22 replicate aquaria with 
5 large fish (59 + 7.5 mm; 1.7 + 0.53 g). Two replicates of each size class 
served as controls. Each treatment group was fed fire ants ad libitum at 3-day 
intervals. Mean number (k SD) of fire ants eaten per replicate by small yellowfin 
shiners at first offering (6.1 st 3.02) was not significantly greater than the mean 
number eaten three days later (5.4 st 2.70). Mean number of fire ants eaten per 
replicate by large yellowfin shiners at first offering (16.6 f 10.20) was 
significantly greater than the mean number eaten three days later (7.5 k 3.52). 
We recorded one mortality after first feeding and three mortalities after second 
feeding of ants to small yellowfin shiners. We recorded three mortalities after 
first feeding and one mortality after second feeding of ants to large yellowfin 
shiners. Preliminary results suggests that large yellowfin shiners may learn to 
avoid ingesting fire ants after a single exposure, and ingested fire ants may be 
lethal to yellowfin shiners when consumed in even moderate number. 



The Effect of Fire Ants on Soybean Germination and Growth 

R. K. Vander Meer' and R. G. Shatters, ~ r . ~  

' United States Department of Agriculture - Agricultural Research Service, Center for Medical, 
Agricultural and Veterinary Entomology, 1600 SW 23rd Dr., Gainesville, Florida 32608 

United States Department of Agriculture - Agricultural Research Service, U.S. Horticultural 
Research Laboratory, 2199 South Rock Road, Fort Pierce, FL 34945 

The fire ant, Solenopsis invicta, significantly reduces soybean crop yields. This has been 
primarily attributed to fewer plants per row, because the ants attack the germinating seeds. Through 
a series of experiments we determined that the fire ants affects the soybean plant through all of its 
growth stages. During seedling development fire ant foraging activity shifted from the 
stedcotyledon to the roots, despite fresh weight increases for each region, and the fact that the 
stedcotyledon contained the majority of food reserves. Damage was visible, but only occurred prior 
to emergence and greening of the cotyledons. Fire ant association with seedlings germinated in soil 
resulted in reduced seedling vigor, as determined by a doubling of delayed emergent seedlings, a 
threefold increase in malformed seedlings, and visible damage to cotyledons. Seeds germinated and 
grown to mature plants in association with fire ants, allocated 43% more assimilate into pods, but 
produced 28% less root dry matter, and there was an 81 % reduction of in root nodules compared to 
control plants. We propose that reduced root development and inhibition of nodule formation would 
be major yield limiting factors under the rigors of field conditions. The loss of dry matter may have 
been the result of fire ant feeding directly on the root system and the increase in pod production the 
result of redirection of carbon from the roots/nodules to developing pods. We have defined fire ant 
damage to soybeans and demonstrated that more research should be directed at the subterranean 
activities of the fire ant. 



Bait Treatment of Fire Ants and Acceptance of Newly-Mated Queens: A Comparison of 
Hydramethylnon, Fenoxycarb, and Avermectin 

R. K. Vander Meer 

United States Department of Agriculture - Agricultural Research Service, Center for Medical, 
Agricultural and Veterinary Entomology, 1600 SW 23rd Dr., Gainesville, Florida 32608 

We previously demonstrated that in colonies where the queen is lost, the normally territorial 
workers become non-aggressive toward non-nestmate conspecific workers. Even more surprising 
was that these workers now readily adopted newly mated queens (NMQs). Hydramethylnon is 
known to often kill the queen but leave some workers unaffected. We demonstrated that field sites 
treated with hydramethylnon developed nucleus polygyne populations, probably through the 
adoption of multiple NMQs by queenless worker groups. In this study we compared under 
laboratory conditions the effect of hydramethylnon, that kills the queen with the effect of fenoxycarb 
and abamectin, both of which effectively sterilize the queen but do not kill her. Do workers that 
have non-functional queens adopt NMQs, as they would if their queen was dead or do they behave 
normally? Our results were unambiguous. In fenoxycarb treated colonies the colony queen's egg 
production decreased to only a few eggs per day, but she was still laying, and still releasing queen 
pheromones. Workers from these colonies executed all introduced newly mated queens. In 
avermectin treated colonies the queen's ovaries were destroyed and no egg production was observed. 
Under these conditions workers from these colonies still behaved as if they were queenright and 
executed all introduced NMQs. Only when the colony queen is actually killed, as in case of 
hydramethylnon treatment, do the workers adopt NMQs. 



Semiochemicals Released by Electrically-Shocked Red Imported Fire Ants 
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The red imported fire ant, Solenopsis invicta Buren, has evolved sophisticated chemical 
communication systems that regulate the activities of the colony. Among these are recruitment 
pheromones that effectively attract and stimulate workers to follow a trail to food or alternative 
nesting sites. Alarm pheromones alert, activate and attract workers to intruders or other disturbances. 
The attraction and accumulation of electrocuted fire ant workers in electrical equipment may be 
explained by their release of pheromones that draw additional worker ants into the electrical 
contacts. We investigated the semiochemicals released by electrically-shocked fire ants using an 
array of behavioral bioassays and gas chromatography. Workers from all size castes were subjected 
to a standard 120-Volt, alternating-current power source. In all cases shocked workers gaster flagged 
and curled their gaster in attempts to sting the wire. Other workers were quickly attracted to the 
wire, where they too were shocked. Gas chromatographic analysis showed that shocked workers 
released venom alkaloids, probably the result of the worker's attempts at stinging and gaster 
flagging. The shocked worker ants released bioassay detectable amounts of recruitment pheromones 
as measured in orientation and olfactometer bioassays. This suggests that fire ants respond to 
electric stimuli by releasing exocrine gland products, which include defensive and recruitment 
pheromones. Other semiochemicals are probably being released, but have not been detected via the 
bioassays available. Thus, the attraction of fire ants to electrical equipment can be explained by 
pheromone release upon being shocked, rather than an intrinsic attraction of the ants to electrical 
fields. 



The Current Status of the Red Imported Fire Ant, Solenopsis invicta, in El Paso, Texas 

Isidra Moreno, Heather R. Jimenez, Daniel I. Padilla, Hilda S. Taylor, & 
William P. Mackay 

Fire Ant Laboratory, Department of Biological Sciences, 
The University of Texas at El Paso, TX 79968 

ABSTRACT 

A survey was conducted during the months of May and June of 1998 in El Paso and 
western Texas, to determine the present distribution of Solenopsis invicta in this part of the state. 
A total of 408 random sites were sampled, 200 rural and 208 urban. Solenopsis invicta was found 
at three sites within El Paso. One of the sites was an arid environment, which is not a 
characteristic habitat for S. invicta. The presence of S. invicta at this arid site urges further 
investigation. 

INTRODUCTION 

The red imported fire ant, Solenopsis invicta Buren, was originally found in temperate 
habitats in South America (northern Argentina, Paraguay, and southern Brazil). Solenopsis 
invicta apparently arrived in the United States through Mobil, Alabama between the 1930's and 
the early 1940's on South American ships transporting agricultural goods or soil ballast. During 
the 1940's and 1950's, S. invicta began an extensive and rapid spread from Mobil, Alabama, 
throughout the southeastern states of the United States (Klein, et al., 1997). By 1985, S. invicta 
had invaded 11 states from Florida to Texas (Vinson and Sorensen, 1986), and was expected to 
move into irrigated areas and along permanent lakes and rivers of West Texas, New Mexico, and 
Arizona (Vinson and Sorensen, 1986). At the present time, S. invicta has spread throughout much 
of Texas, Southern New Mexico, and has entered California. It has recently been reported in El 
Paso, Texas, the westernmost part of Texas (Mackay and Fagerlund, 1997). 

A survey was conducted in the western part of Texas during the months of May and June 
of 1998 to determine the distribution of S. invicta in the area. The objective of this report is to 
summarize the results of our survey. 

METHODS AND MATERIALS 

This survey was conducted in El Paso, Texas located in the northern Chihuahuan Desert. 
The climate of northern Chihuahuan Desert is arid to semi-arid, with an average of 230 rnm of 
annual precipitation. This region is characterized by three seasons. A hot-dry windy spring 
season occurs during the months of April through June, with daily temperatures ranging from 
20°C to 35OC, with 12% of the mean annual precipitation. A hot-summer season during the 
months of July through October has daily temperature extremes over 40°C, accompanied by 64% 
of the mean annual precipitation. A cold-dry winter season occurs during the months of 



















Field Releases of the Decapitating Fly, Pseudacteon tn'cuspis 

Sanford D. Porter, USDA-ARS, CMAVE; Luiz Alexandre Nogueira de S t ,  Embraba Meio 
Ambiente, Jaguariuna, SP, Brazil; Kathy Flanders, Auburn University, Auburn, AL; Lynne 

Thompson, University of Arkansas at Monticello, AR 

Phorid flies in the genus Pseudacteon are a promising group for biological control of fire 
ants. Maggots of these miniature flies develop in the heads of fire ant workers, decapitating their 
host upon pupation. Fire ant workers are keenly aware of the presence of phorid flies. The 
presence of a single fly usually stops or greatly inhibits the foraging efforts of hundreds of 
workers in only a minute or two. 

The overall impact of these flies on fire ant populations is still unknown; however, it is 
clearly sufficient to have caused the evolution of a number of phorid-specific defense behaviors. 
These behaviors could only have evolved if Pseudacteon flies had population-level impacts on 
the survival of fire ant colonies or the production of sexuals. 

Our rearing techniques have gradually improved over the past year. Our laboratory is 
currently producing 800-1800 P. tricuspis flieslday and 100-300 P. curvatus flieslday. We are 
cooperating with the ARS laboratory in Starkville, MS to develop ways of further automating the 
process and improving production efficiency. We are particularly positive about our abilities to 
rear P. cuwatus. Once we are able to get this species out of quarantine, we should be able to rear 
twice as many flies as P. tricuspis with half the effort. Having a steady supply of flies has been 
the key to our current success in releasing P. tricuspis. 

Permits to release P. tricuspis were granted to our lab in 1997. Three releases were 
conducted in the summer and fall of 1997. Flies have been recovered from one of these sites 
every month since October 1997, a period of more than 18 months. During this period the flies 
survived two winters, a flood, and a severe summer drought. Fly populations at this release site 
still appear to be increasing as evidenced by the numbers of flies observed and the percent of 
mounds attacked during these observations. These densities are already comparable to those 
found in South America. It will be very interesting to see if populations continue to grow in the 
coming year. The growth and persistence of flies at this site is very important because it proves 
that P. tricuspis can establish self-sustaining and apparently permanent populations on the red 
imported fire ant in the United States. 

During the late summer and fall of 1998, flies were released at six additional sites in 
Florida (3), Alabama (I), Arkansas (1) and Oklahoma (1). Field-reared flies have been 
consistently recovered from all three of the Florida sites for the last 5-7 months. Field-reared 
flies were also recovered from the Arkansas site for two weeks before cold weather set in. 
Because of the onset of winter, we do not expect to recover flies from the remaining sites until 
spring 1999. We are currently monitoring fire ant populations at the release sites and paired 
control sites. We will begin assessing the impacts of phorid flies on fire ant populations in the 
next year or two after the fly populations have a chance to build up. We will also monitor rates 
of fly dispersal from the release sites. This information will allow us to determine the value of 
these flies as fire ant biocontrol agents and how many release sites we will need in each state to 
achieve maximum benefits in a predetermined amount of time. 

Successful releases of these flies and other natural enemies will not eradicate imported 
fire ants, but they could help tilt the ecological balance in favor of our native ants. If this 
happens, fire ant populations in the United States could be reduced to levels similar to those in 
South America. 



1998 UGA Field Evaluations 

Stan Diffiel and Beverly Sparks2 

'Research Coordinator, Tifton, GA 
2Extension Entomologist, Athens, GA 

INTRODUCTION--The evaluation of new materials and methods 
for the control of red imported fire ants continues to serve as the 
cornerstone of research within the University of Georgia's fire ant 
project. From fall 1997 through fall 1998, 10 field evaluations were 
.conducted with labeled and unlabeled products from 6 companies. 
Included in these trials were 3 new baits, several new formulations of 
granular products, and 5 combinations of existing products. The 
trials included broadcast treatments, individual mound treatments, 
and combination treatments. 

























BEHAVIORAL MODIFICATIONS OF FIRE ANT, SOLENOPSIS IhWCTA INDUCED 
BY THE VENOM OF MONOMORlUM MmTIMUM. 

Asha Rao & S. Bradleigh Vmson. 
Department of Entomology 

Texas A & M University,College Station 
Texas, 77843-2475, USA 

Ph: 409-845-4772 & 845-9754. Fax: 409-845-8668. 
e-mail: ashamamu. edu & bvinson@acs. tamu. edu. 

ABSTRACT 

Interference competition and aggressive behavior have been known to play important roles 
in the organization of ant colonies. Our earlier studies on the behavioral response of founding 
Solenopsis invicta colonies to Monomorium minimum incursion has given us an insight into the 
aggressive behavior of these two species. When the frequency of certain behaviors exhibited 
during codiontation by both species were plotted, one of the behaviors, gasterflagging (raising 
the abdomen and spraying venom) was observed to be the predominant offensive and defensive 
behavior used by both S. invicta and M. minimum. Thus, in this study our goal was to observe 
the detailed behavior of S. invicta when exposed to the venom ofM. minimum. 

Further, the persistence of this venom on various substrates and their impact on foraging 
behavior of S. invicta are examined. The results showed that when a crude extract of the M. 
minimum was applied on a glass surface, S. invicta avoided walking on that surface or covered 
the surface with debris. The extract activity was observed to be persistent for three days, and a 
glass surface seems to hold the extract better than filter paper or polyethylene. 



Bottlenecks, Introgression, and Male Fertility Across 
the Range of the Red Imported Fire Ant 

Andrea B. Jensen, Larry D. Ross, S. Bradleigh Vinson, and J. Spencer Johnston 
Department of Entomology, Texas A&M University, College Station, TX 77840 

ABSTRACT 

The range of the Red Imported Fire Ant examined in this study includes the Gulf States 
and the Eastern Seaboard to North Carolina. The Red Imported Fireant has spread quickly and 
has continued to expand its range through natural dispersal and movement of infested articles 
since it's introduction. In this study, we attempt to determine the genetic relatedness of 
populations across the range of the red imported fireant using transects and microsatellite 
analysis. The populations were analyzed using known microsatellite markers (Lu, 1998). 
Polymorphism of microsatellite loci are detected by polymerase chain reaction (PCR) 
amplification using primers based on the unique flanking sequences. Allele frequency gradients 
were observed with two of three primer sets and heterozygosity was observed with one primer 
set. In addition, the male fertility study leads to the belief that diploid production occurs during 
the overwintering months. The trends that have been observed to date are based upon partial 
collection from the predetermined transect sites. 



Coexistence of Native Ants And the Imported Fire Ant. Study of An East Texas Meadow 

Ken R. Helms & S. Bradleigh Vinson 
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INTRODUCTION 

Native ants are important in the maintenance of natural ecosystems and also provide control 

of invertebrate pests in agricultural and urban ecosystems. Exotic pest ants such as the imported 

fire ant, Solenopsis invicta, however, can have severe negative impacts on such systems. We 

believe that native ants can limit the abundance of S. invicta, and that preservation of native ants 

is important in fire ant management as well as in ecosystem preservation. 

We have initiated a comparative study of different sites in east Texas on the ecological 

conditions that may result in native ants being excluded by, coexisting with, or dominating, S. 

invicta. We present data on one site studied in some detail, a meadow located in post oak 

(Quercus stellata) savanna. The meadow occurs in area largely undisturbed by activities that 

result in significant habitat alteration (e.g., farming, ranching, logging) for at least 15 to 20 years 

and has been occupied by S. invicta for at least ten years. 

We surveyed the ant fauna in the meadow by searching for nests, by using food baits, and 

collecting litter samples. A diverse native ant fauna was observed; 17 species in five subfamilies 

were found (Table 1). At least 10 of these species and S. invicta nest in the meadow, while 

others have nests at the meadow edge, or venture into the meadow from the surrounding forest 

(Table 2). Nest mounds of S. invicta are common in the meadow; however, nests of native 

species are also common (Table 2). 







Control of Red Imported Fire Ants with Baits 
Containing Abamectin (Clinchm, Varsitym) 

S. Lawson and B. Cartwright 
Novartis Crop Protection, P. 0. Box 18300 

Greensboro, NC 274 19 

ABSTRACT 

Abamectin is the active ingredient contained in the ant baits recently registered under the 
trade names of clinchTM (agricultural uses), varsityTM (professional turf) and ~ s c e n d @  
(PC0 uses). This poster summarizes results from field trials conducted in 1998 to 
compare the efficacy and longevity of control with clinchTM (varsityTM) 0.01 1% ant bait 
compared with currently used baits and contact insecticides. In each trial, clinchTM 

(varsityTM) provided equal or better control of red imported fire ants than any of the 
comparison products. clinchTM is registered for use in citrus (bearing and nonbearing), 
around the farm, and around chicken houses in all states except California. varsityTM is 
currently registered for use on turf, lawns, landscapes and other noncrop areas. 

INTRODUCTION 

Abamectin was developed as a fire ant control product by Merck & Co. beginning 
in the 1980's and was originally sold as ~ f f i r m ~ .  More recently, it has been extensively 
sold into the PC0 markets by Whitrnire-Microgen as AscendB, and in 1998, was 
registered by Novartis Crop Protection for use in citrus orchards under the trade name 
Clinch TM, and in professional turf markets under the trade name of VarsityTM. Current 
channels of distribution are summarized in Table 1. Efficacy of this product has been 
well documented since its first introduction (Figure I), but comparisons with more 
recently registered products were lacking. 

Application of fire ant bait at the same time as fertilizer provides economy in the cost of 
application of both products. However, the effects of blending fire ant baits with 
fertilizer can result in variable levels of control. Therefore, we were interested in 
determining if ClinchTM /VarsityTM could be applied as a blended product with fertilizer 
without affecting fire ant control. Based on the prior knowledge of this product and the 
new introduction of ClinchTM and varsityTM into each respective market segment, the 
objectives of this study were as follows: 

OBJECTIVES 

1. Determine efficacy and longevity of control of imported fire ants using Clinch I 
varsityTM compared with current standard products. 

2. Compare the efficacy of ClinchTM /VarsityTM against imported fire ants when applied 
in combination with fertilizer or alone. 











Is fire ant scouting behavior influenced by nutritional history and abiotic factors? 

Jim Martin and S. Bradleigh Vinson 
Department of Entomology 

Texas A&M University 
College Station, TX 77843-2475 

Understanding how the fire ant scouting network alters in response to variation in the 
environment will contribute to our ability to control this invader. In controlled greenhouse 
conditions we made observations of the foraging network of polygyne colonies under two 
different nutritional history regimes: recently fed and food deprived. We found that the 
network of foragers approximately doubles over a relatively short period of food 
deprivation (38-50) hours. During food deprived periods scouting ants were also more 
likely to be active at high air and surface temperatures. 

Video recordings of their foraging activity show a previously unknown recruitment 
behavior. We hypothesize that this behavior - reported here as spurious recruitment - 
may in part help the network of foragers to quickly react to nutrition shortages inside the 
colony. Normally, recruitment is initiated when a scout finds a resource in her foraging 
area and returns to the colony laying a chemical trail that is followed outward by reserves 
from the nest (Wilson 1962). The recruitment we observed was unusual in that 1) no 
resources were available for collection by the scouts over the time periods taped, 2) 
review of the video tape prior to the recruitment events could find no identifiable trail-laying 
worker initiating recruitment from the direction opposite of where the trail eventually 
formed, and 3) the events were of a relatively short duration. Our data show that as the 
period of time since last feeding increases, spurious recruitment trails increase in 
frequency and number of trail followers. 

We hypothesize that spurious recruitment is an adaptation for responding to resource 
shortages in the colony. As the foragers out afield do not report back to the colony 
(because they have not found any resource), reserves inside the colony may begin to 
respond to the lack of nutrients by promoting themselves to forager status earlier than 
they may have otherwise. As these newly promoted foragers leave the colony, small 
numbers of reserves are apparently attracted to these 'leaders.' Once in the foraging 
territory these spurious recruitment groups eventually disband, leaving the recruited 
reserves out to forage. This hypothesis may help explain how fire ant colonies increase 
the number of scouts out in their foraging areas so quickly, when deprived of food over 
relatively short time periods. 
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Effects of Juvenile Hormone and Precocene Treatments on Dealation of Solenopsis invicta 
Female Alates 

S. N. Burns(l), R. K. Vander Meer(2), P. E. A. Teal(2), & J. L. Nation(1) 

(1) Department of Entomology and Nematology, University of Florida, Gainesville, FL 3261 1, 
USA 

(2) USDA, Agricultural Research Laboratory, CMAVE, Gainesville, FL 32608, USA 

Topical treatments of JH I11 induced wing casting in sexually mature Solenopsis invicta 
female alates. One hundred percent dealation occurred within 24hr of applying lng of JH I11 in lul 
of acetone, while longer time periods were observed for smaller doses. Topical applications of 
precocene I and I1 (100ug/ul of acetone) prevented dealation in disinhibited alates. Because 
precocene destroys the corpora allata, the source of JH, these results strongly suggest that JH is the 
natural inducer of wing casting in S. invicta. 

Similar rates of dealation were observed in sexually immature (newly-eclosed) and mature 
(7-day- and 14-day-old) S. invicta female alates that were released from queen pheromonal control. 
One hundred percent dealation occurred within four days of disinhibition. The results of this study 
suggest that the quantities of JH produced in S. invicta do not increase with age; hence, once freed 
from pheromonal control, sexually mature female alates do not shed their wings more readily than 
sexually immature individuals. These findings also suggest that the corpora allata of alates become 
active within four days of pheromonal liberation, regardless of sexual maturity. 

The area (length x width) of the corpora allata was measured for sexually mature S. invicta 
female alates and sexually mature queens and unmated dealates. Results indicate that there are no 
differences in the sizes of the glands among these groups. Though no evidence in the literature 
correlates the size of the corpora allata and the production of JH, measurements obtained from this 
study provide additional data to our limited knowledge of the corpora allata in S invicta 



EVALUATION OF CANDIDATE QUARANTINE TREATMENTS 
FOR GRASS SOD 

Homer L. Collins and Anne-Marie A.Callcott 
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ABSTRACT: 

In 1998, we conducted a field trial at Slidell, LA airport under simulated sod farm 

conditions. Fipronil was applied at three rates of application while tefluthrin, 

lambda-cyhalothrin, and bifenthrin were applied at a single rate of application. Higher rates 

of fipronil provided excellent control throughout the trial. 

INTRODUCTION: 

Federal Quarantine 7CFR 301.81 stipulates that nursery stock, grass sod, and other 

regulated articles may not be shipped outside the quarantine area unless treated with a 

USDA approved and EPA registered pesticide. At the current time, the only products 

available for this use are Dursban0 50WN (Dow AgroSciences), and DursbanQ TNP 

(United Horticultural Supply). We evaluated four candidate pesticides in 1998. 

MATERLALS AND METHODS: 

The test site was located at the Slidell Municipal Auport in Slidell, Louisiana. Mowed areas 

between taxiways and runways simulated conditions that occur in commercial turfgrass. 

Granular products were applied broadcast to test plots using a Herd0 GT-77 spreader 

(Herd Seeder Co., Logansport, IN) on a farm tractor on June 3-4, 1998. There were 3 

replicates per treatment. Products, producers, and rates of application are listed below: 















[14C] Fipronil Flow in Laboratory-Reared Colonies of the 
Red Imported Fire Ant, Solenposis invicta Buren 

Grzesiek Buczkowski' and Michael ~omalski' 

' Department of Entomology, North Carolina State University, Raleigh, NC 
Department of Insect Biochemistry/Biotechnology, Rhone-Poulenc Ag Co., Research Triangle 

Park, NC 

Workers feeding on 10 ppm [14C] Fipronil in corn oil, quite rapidly, distributed this compound 
to nestmates, brood and reproductives via trophallaxis. Medium workers ingested about 2.3 ng, 
whereas a major worker consumed about 17 ng. [14C] Fipronil was detected in larvae by 24 hr. 
Dead queens were found after about a week and contained about 0.3 ng, individual dead workers 
contained about 0.14 ng and live, asymptomatic workers 0.03 ng (equivalent to background). 



INFLUENCE OF FlRE ANT COLONY DENSITY ON FORAGING ACTIVITY OF 

FlRE ANTS AND SMALL MAMMALS 
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Abstract: We are further exploring the influence of red imported fire ant 

(Solenopsis invicta) colony density on foraging activity of small mammals. We 

began the study in June 1998 on an ungrazed 60 x 150 m pasture located in the 

Post Oak savanna 15 km south of College Station, TX. We divided the site into 3 

adjacent areas and established parallel small mammal trap lines 6 m apart, each 

consisting of trap stations 3.3 m apart. Each area was flagged to establish a 2.5 

x 2.5 m grid for use in ant censusltreatments. We trapped small mammals each 

month for 5 consecutive nights using one 7.5 x 7.5 x 20 cm Sherman live trap per 

trap station. Species captured to date include: cotton rat (Sigmodon hispidus), 

pygmy mouse (B. tayloro, white-footed mouse (Peromyscus leucopus), and 

fulvous harvest mouse (Reithrodontomys fulvescens). We quantified ant activity 

during censusltreatment by counting the number of ants of each species 

recruited to census stations in each area in which we placed a vial (1.5 cm 

diameter x 5 cm) containing 2 pellets of cat food. Species of ants collected 

include: S. invicta, Paratrichina sp. (either terricola or vividula), Monomorium 

minimum, and S. molesta. One third of the site, Area 1 (Control), contained 

naturally occurring densities of S. invicta. We treated Area 2 (Fire Ant Removal) 

during each censusltreatment procedure from July 1998 through September 

1998 with an ant-toxic bait (~mdro@, active ingredient: hydramethylnon 0.73%) to 

reduce density of S. invicta. Area 3 (Native Ant RemovalIFire Ant Addition) was 

treated during the same period with ~mdro@ to reduce density of native ants. In 

October 1998, 10 colonies of fire ants were added, using specially designed 





Landscape Predictors of Fire Ant Occurrence and 
Endangered Species Spatial Risk Assessment 
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Fire ants negatively impact a number of vertebrate and invertebrate species. Assessment of 
impacts on individual species would be time consuming and costly. Instead, we are conducting a 
state-wide risk assessment of threatened and endangered species to fire ant impacts by 
investigating the spatial co-occurrence of fire ants and endangered species. We are also 
investigating landscape-level predictors of fire ant distribution at the state level. The objectives 
are I), To develop a model that predicts which native threatened and endangered species are at 
risk from fire ants, and 2), To develop models of fire ant distribution and habitat use in terms of 
landscape elements (patch size, fragmentation, habitat type, etc). Additionally, the data from this 
research will be provided to two other projects. One, a state-wide GIs coverage of ant diversity 
(the SC Gap Analysis Project), the first in a national effort to map ant diversity. Second, this 
project also complements an investigation of scale effects on the prediction of fire ant 
populations. 

Fire ants will be sampled throughout the state of South Carolina. Sampling will be stratified 
by ecoregion and by landcover. Data from samples will then be used in conjunction with 
landscape elements to construct a logistic regression model that identifies significant landscape 
element predictors of fire ant patch occupancy and to create a predictive model applicable across 
the state. Risk assessment will be accomplished by overlaying the results of the predictive model 
of fire ant distribution with the models of rare and endangered vertebrates and invertebrates 
developed by the South Carolina Gap Analysis Program. 



Relation between temperature changes and movement within polygynous colonies of the 
red imported fire ant 
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Abstract 

Movement of queens and brood by workers within polygynous colonies was studied in 

relation to the change in nest temperature. The study was conducted using two nest areas in 

which the temperature could be varied independently (48°C and 24°C). These nests were 

joined together by a connecting tube and the fire ant colony was introduced into one of these 

nest areas. Prior to the experiment, the worker preferences for each queen were ranked. After 

they were acclimatized to the nest, they were induced to move by changing the temperature. 

The behavior of the workers and the queens during colony movement was observed. The 

results showed that the most preferred queen is manipulated by the workers but reached the 

cool environment after a significant elapse of time compared to the least preferred queen. 
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..through use of techniques in 
molecular biology 

Partial sequence of the gene that 
codes for cytochrome P450 in fire 
ants. 

..and through an 
understanding of fire 
ant ecology. 

Pitfall traps are one technique used in 
studying how fire ants ancl their control 
impact non-arget organisms. 

The Alabama Department of 
Agriculture and Industries 
funds the Alabama Eire ant 
management program. 
Entomologi~sts at Auburn 
University conduct the 
projects, with the cooperation 
of the Alabama Cooperative 
Extension System and the 
USDA Agricultural Research 
Service. The following 
projects are ongoing in 1999: 

Evaluation of integratedpest management m e t h d  
.fir red importedjire ,ants in Alabama. Kathy 
Flanders, Patricia Cc~bb, and Lawmnce (Fudd) 
Graham. 

Flight energetics anddesicmtion tolerance of reds 
irnportedjire unt alates. Arthur AppeI. 

Characterizatfon of arthropod communities in fire 
ant mmaged areas in Alabama. Gnry Mtrllen. 

Role oj"cytochrome P450 monooxygenases in red 
importedjire nnts. Nannan Liu. 

Auburn University 
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